In the recent CRASH-3 randomized trial [1], early (< 3 h) administration of tranexamic acid (TXA) was associated with a non-significant reduction [i.e., from 19.8 to 18.5%; relative risk, RR 0.94 (95% CI 0.86-1.02)] of head injuryrelated 28-day mortality in patients with isolated traumatic brain injury (TBI). However, there was a significant reduction in head injury-related mortality when TXA was administered within 3 h to patients with mild-tomoderate [from 7.5 to 5.8%, RR 0.78 (95% CI 0.64-0.95)] but not severe [from 40.1 to 39.6%, RR 0.99 (95% CI 0.91-1.07)] TBI. Major extra-cranial bleeding was an exclusion criterion, as the administration of TXA, which inhibits the enzymatic breakdown of fibrinolysis, has been proven to be effective to reduce mortality in this setting [2] .
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The trial has been an impressive endeavor, with almost 13,000 patients randomized in 175 hospitals from 29 countries. A large proportion of patients was included in low-or middle-income countries, where TBI represents an increasing burden and trials are rarely performed. The rate of follow-up was also incredibly high, with information on the primary outcome being available for 99.2% of patients. The authors concluded that "TXA treatment within 3 h of injury reduced TBI-related death" but correctly underlined in the discussion that the confidence intervals were wide, i.e., compatible both with a substantial reduction in TBI-related death or little or no benefit [1] . In contrast to this prudent comments, the accompanying editorial [3] as well as the infographic distributed by the Lancet within social media presented TXA as "a win for patients with TBI" and as a therapy that "could save 1 in 5 people who would have died following a mild or moderate traumatic brain injury".
This enthusiasm is concerning because, at first glance, this was a "neutral" study, as the intervention was associated with a very limited (around 1%) and non-significant reduction of the primary outcome (head injury-related mortality at 28 days). The number of TBI patients to be treated to obtain an additional survivor by TXA therapy was 66 in the study cohort excluding patients with Glasgow Coma Score (GCS) of three or bilateral unreactive pupils and 71 in mild-to-moderate injury, which suggests a relatively limited drug effect on patients' outcome. Several additional issues are worth discussing. First, a significant reduction in mortality was observed exclusively in subgroup analyses and, regrettably, no benefit could be demonstrated in severe cases. Moreover, no reason was provided for the change from "all-cause mortality" to "head injury-related mortality", which could be more challenging to define in a pragmatic trial, as primary outcome of the study. Also, assessment of mortality at 28 days from injury could be criticized, as some patients could die at a later stage because of withdrawal of lifesustaining therapies due to persistent poor clinical status and/or life-threatening complications. Second, the study protocol was modified over time, although blindly to interim data analyses, with a reduction in the time from injury to randomization from 8 to 3 h; this excluded from the final analysis 28% of the recruited patients. Third, the small reduction in mortality by TXA was even less significant in low-and middle-income countries, where a simple and cheap intervention would be widely applicable. Fourth, as important as survival can be, quality of survival is extremely important, due to the growing evidence that TBI causes long-term consequences [4, 5] . In the CRASH-3 study, disability assessment was performed using the Disability Rating Scale and an outcome measure designed by relatives: both methods showed no differences between groups. However, the timing of those assessments was not specifically reported. Fifth, as the occurrence of thrombotic events was similar in the TXA and placebo groups (1.5 vs. 1.3%, respectively), the drug was considered "safe". However, this complication was recorded only if clinically obvious, at the risk of being largely underestimated. Other trials, with systematic deep venous thrombosis screening, have shown that almost 20% of severe TBI patients might present this complication, in the absence of pro-coagulant medications [6] . Sixth, patients with GCS of 13-15 (i.e., a very low risk of mortality) and a positive CT-scan (i.e., visible intra-cranial hemorrhage) were also included but no data are specifically reported for those. Moreover, the authors initially proposed a subgroup analysis for mild, moderate and severe TBI; the combination of mild and moderate TBI was not scheduled in the published outcome analyses plan [7] . Seventh, no mechanistic effects of TXA were proven, as data on the progression of the intra-cranial bleeding on CT-scans or on coagulation parameters, which are the essential markers and targets of this drug, were not available.
Notwithstanding the long list of open questions, the CRASH-3 trial provides results that deserve serious consideration. Patients who were randomized within 3 h and suffered less severe brain damage (i.e., GCS 9-15 or both pupils reactive) showed a tangible mortality benefit. Time and severity seem, therefore, the two key parameters underlying the findings: earlier administration could decrease the extent of the bleeding before the hemorrhagic volume may become dangerous. On the contrary, late administration can be useless, once a significant hemorrhage has accumulated, or even dangerous, as suggested in the previous CRASH-2 and WOMAN studies [2, 8] . Accordingly, hemorrhage reduction in patients with limited brain damage (higher GCS and preserved pupillary reactivity) could further protect from secondary deterioration, while it could not benefit a brain with extended post-traumatic damage.
Based on this trial, should we include early TXA administration in our practice? The answer, in our opinion, is multifaceted and has been summarized as our personal interpretation of the trial in Fig. 1 . TXA is not indicated for the severe cases, who are the majority of patients arriving in the ICU. TXA administration was not effective in comatose patients and/or those with pupillary abnormalities. Information is at the moment too scarce for patients with a mild TBI (i.e., GCS 13-15); however, evidence of initial bleeding at the CT-scan may justify TXA administration. Finally, we believe there is enough evidence, after the CRASH-3 study, to support early (i.e., within the first 3 h after injury) TXA infusion for Fig. 1 Personal interpretation of the most effective use of tranexamic acid (TXA) in isolated traumatic brain injury patients. GCS Glasgow Coma Scale moderate TBI patients, with a GCS 9-12 and preserved pupillary reactivity. This is, definitely, a change in clinical practice, but individualized in a subgroup of TBI patients in whom benefits may be expected.
What should not change for these patients, however, is the strategy that already saves lives of TBI patients everyday: preservation of physiological homeostasis by avoidance of secondary injury (i.e., hypoxemia, hypotension, hyponatremia, anemia, hyperthermia) coupled with meticulous clinical observation and CT-scan surveillance. In case of clinical deterioration a new CT-scan can be life-saving [9, 10] , by disclosing the threat of expanding hematomas and making prompt surgical evacuation possible, whenever needed.
